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(54) Method and device for removing coatings deposited on the surface of a glass plate 

(57) A method and a device for removing coatings - 
which comprise a plurality of layers (4-7) that include at 
least one conducting layer (5,6) and a^re. applied to the 
surface (2) of a glass plate (1). The device comprises at 
least one head movable along the edge (12) of the glass - 
plate (1) and having at least one electrode (16) that is - 
adapted to cause the circulation of electric current and/or 
an electrical discharge on the surface. The electrode (1 6) 
allows to selectively remove one or more of the layers (4- 
7) that are present on the surface of the glass plate (1 ). 
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Description 

The present invention relates to a method and a 
device for removing coatings that are deposited on the 
surface of a glass plate and are constituted by one or s 
more layers that include at least one conducting layer. 

Nowadays it is known to perform a treatment known 
as "low emissivity" during the manufacture of speciai 
glass plates; substantially, this treatment has the pur- 
pose of constituting a barrier to the passage of infrared io 
rays and thus limiting the outward transmission of heat 
from indoor spaces. 

This treatment consists in applying a plurality of lay- 
ers of material on the entire surface of a glass plate, 
which must then be peri metrically associated, by means is 
of a first butyl seat, at the lateral surfaces of a spacer 
frame so as to form the inner space of an insulating glaz- 
ing unit. . 

A typical succession of layers, starting from the sur- 
face of the glass plate, for the so-called magnetron qual- 20 
ity, is as follows: a first layer of non-conducting tin oxide: 
that is wrongly bonded to the glass, for a thickness of 
approximately 300 angstrom. 

A second layer of conducting silver approximately 
1 00 angstrom thick and a third layer of equally conduct- 25 
ing aluminum approximately 35 angstrom thick are 
deposited or applied on the first layer. 

A fourth layer of non-conducting tin oxide approxi- 
mately 300 angstrom thick, with substantially protective . , 
features, is also provided. . 30 

The glass plates thus treated must be conveniently 
protected starting from packaging up to processing, until 
the time when they form the double-glazing unit and 
when they are no longer exposed to the aggression of 
atmospheric agents, since their treated surface is 35 
directed towards the inner space of the unit. 

These layers, however, can become inalterable only . 
if the continuity of the coating is interrupted towards the 
outer edge of the glass plate;,this continuity, even if being 
atomic in thickness, would in fact be sufficient to trigger 40 
oxidation of the outer edge of the glass plate towards the 
inside of the insulating glazing unit, consequently com- . 
promising characteristics that are indispensable for a 
good quality of the insulating glazing unit, such. as the . 
bonding of the sealant that constitutes the second seal, 45 
the bonding of the sealant that constitutes the first seal, . 
the effectiveness of the "low emissivity" coating,. as well, . , If 
as their aesthetics. 

Accordingly, it is known to fully remove the layers,, , 
proximate to the edge of the glass plates. so 

It is therefore known to perform removal by using, 
heat as an agent for removing the layers: it is accordingly 
known to use a combustible gas torch, whose fiame is . 
passed at said edge of the glass plate. 

However, this solution has currently been aban- ..55 
doned, since insufficient quality of the result and objec- 
tive difficulty in automating the method have been 
observed. 


In the field, it js known also to totally remove the lay- 
ers at the edge of the glass plate by grinding. 

The support for the abrasive mix is usually, consti- 
tuted by a low-hardness rubber-like material, so that the 
action against the surface of the glass plate is as tolera- 
ble as possible. 

This conventional method substantially consists in . 
running along the perimeter of the glass plate with a 
grinder, generally of the peripheral type, the glass plate 
being placed on a horizontal surface, with the part to be 
treated facing up. 

This conventional manual method has considerable 
drawbacks, since there is no control at all of the pressure 
of the grinder against the surface of the glass plate 
except for the control based on the mere sensitivity of 
the operator. 

Furthermore, the produced dust contains abrasive 
particles and in any case other foreign particles consti- 
tuted by the mix material, and constitutes a dangerous 
contaminant for the glass plate and particularly for its . 
treated surface, which is highly sensitive, especially in 
the grinding treatment known as "edging" and in the sub- 
sequent treatments, which range from washing to the 
coupling of two or more glass plates to form the insulating 
glazing units. 

It is also known to perform the removal by grinding 
with a semiautomatic method that differs from the pre- 
ceding one in that the operation always occurs on a hor- 
izontal table where however, the feeding motion, in 
addition to the cutting motion is motorized. 

However, manual work still occurs in the operations 
for centering the glass plate and for starting and stopping 
the grinders one side at a time. 

in both these procedures, the effectiveness of dust 
aspiration is uncertain both due to the limited power 
installed on these machines and due to the horizontal 
position of the glass plate; considerable problems of con- 
tamination of the surface of the glass plate remain in any 
case. 

It is then known to perform removal by grinding in an 
automatic manner: this removal occurs on a glass plate 
that is slightly arranged inclined with respect to the ver- 
tical plane, and in addition to being performed fully auto- 
matically around the entire perimeter of the glass plate, 
either by the simple feeding motion of the grinder or by 
combining the feeding motion of the grinder and of the 
glass*p!ate, it also introduces an attempt to control the 
pressure of the grinder against the surface of the glass 
plate. r . 4 r> , , . . 

Hpyiever, this control is not easy to be carried out, 
due to the. size of the glass plate, since it is necessary to 
work at its rim and therefore in a borderline situation, due 
to the variability of the features of the grinder, since the 
diameter of the grinder varies according to wear and 
since the glass plate can be scratched in view of.the lim- 
ited thickness of the applied layers. 

An example of the mentioned method is provided by 
European_patent.no. EP 0165232, whose solution, how- 
ever, has all the above-mentioned drawbacks. 
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All conventional removal methods suffer the draw- 
backs of removing all the deposited layers and even of 
contaminating the surface of the glass plate, which thus 
becomes rough and changes its composition; these 
characteristics are not adapted for the correct bonding 5 
of the first seal, constituted by butyl sealant, and of the 
second seal, which is performed with polysulfide or poly- 
urethane or silicone sealants. 

The aim of the present invention is therefore to solve 
the described technical problems, eliminating the draw- 10 
backs of the prior art, by providing a method and a device 
that allow to manually and automatically treat the edge 
of glass plates on which coatings, constituted by one or 
more layers including at least one conducting layer, are 
applied, and at the same time allow optimum bonding of 15 
the first and second seals to fbrm'the insulating glazing ' 
unit- ;/ s \^ "[ 

Within the scope of the above aim, an object v is to 
achieve selective or controlled removal of the coking; ' 
optionally leaving a substrate bonded to the surface of : 2o ( 
the glass plate that has bptimum adhesion characferis- ^" ' 
tics for the sealants constituting' the first seal and the sec-^ 1 ? : ■ 
ond seal. ^ - -^"V— ; 

Within the scope of the J abdve aim, another Tmpor^ - ^ j 
tant object is to provide a methbd and a device that in fid ; i£ 
way contaminate the surface of the glass plate. i n 5 « 

Another important object is to- provide a methbd arid 
a device that, as a consequence bf the treatment of the ' ,r ' t f 
edge of the glass plate, also allow to prevent oxidation " ° 
of the layers and thus maintain all the "physical and aes^ '3b 
thetic characteristics ofthe treated glass plate. ' : ' 

Another object is to provide a device that flows' a 
precise and preset delimitation of the treated surface of ' 
the glass plate. T 7 : * " 

Another object is to provide a device accbfdihg to 35 
the invention that is reliable and safe in use: ; : " 

This aim, these objects, and others which wiP*"'* * 
become appareht'hereinafter arb achieved by a method 1 
for removing coatings, constituted by a plurality of l^ybrs \ 
including at least one conducting layer, that are applied 3 - *o 
to the surface of a glass plate, characterized in that it 
comprises: a first step for moving r skid glass plate tothe 
vicinity of one or more electrodes; a T secbnd stepforrriov : 
ing or positioning said one or more electrcdefe proximite' 
to the edge of said glass plate; a thircl step, in which a ^'<s 
current is circulated in said one of more electrodes; ahd' f ' '* 
a fourth step, in which said glass plate or said one or ?i 
more electrodes are moved along said edge ioff&\ic La ~ *~ 
tively remove one or* more of said layers; arid by a Sevice" ' '* 
for removing coatings, constituted by a plurality of layer^ 5o 
that include at least one COTducftnglity^ 
ited on the surface of a glass plate; characterized in thai ; 3U 
it is constituted by at least on£ head ithaf can mbve ilbrig' 
the edge of said glass b'ates and h'as'at least one 1 elec- ' -; : 
trode that is* adapted to cause the. circulation of eledrid :j is 
current and/or an electrical discharge on said surface Igr 1 
the selective removal of one or moVe of said layers. 

Further characteristicSahd ^adyahtagesof theinyen- 
tion will'* become apparent from ^e-toiic^n^ f deteiT^ 


description of some particular but not exclusive embod- 
iments, illustrated only by way of non-limitative example 
in the accompanying drawings, wherein: 

figure 1 is a front view of a rack and of a roller con- 
veyor for conveying the glass plate, and of the device 
applied at horizontal and vertical carriages; 
figure 2 is a side view of the elements of figure 1 ; 
figure 3 is a top view of the elements of figure 1 ; 
figure 4 is an enlarged-scale transverse sectional 
view of the application of a number of layers on the 
surface of a glass plate; 

figures 5 and 6 are schematic top views of the use 
of the device in two possible embodiments; 
figure 7 is a schematic view of the device; 
figure 8 is an enlarged -scale, partially sectional, lat- 
eral perspective view of an example of selective 
layer removal ; 

figure 9 is a view, similar to figure 7, of a further 
embodiment of the device. ' 

With reference to the above figures, the reference 
numeral 1 designates a glass plate that can be coupled 
to a similar glass plate by means of a first seal at a spacer 
frame! so as to constitute an inner space of an insulating 
glazing uniti 

The spacer can be constituted by a closed profile 
that is internally hollow and has adapted fine holes on 
the surface ; located at the inner space and adapted 
hygroscopic materials inside. 
: Said glass plate 1 has a coating 3 applied thereto at 
the surface 2 that is to be in contact with the inner space 
of the insulating glazing unit (if total removal is per- 
formed) ; said coating is constituted by a plurality of layers 
of material for example of the type used for the so-called 
"low-emissivity* treatment or in any case for other treat- 
ments such as, in a non-limitative sense, those for pro- 
ducing a tinted or reflective or photochrome glass plate. 

In the described solution, which is illustrated only by 
way of example, a f irst non-conducting layer 4 of tin 
oxides, over which a second conducting layer 5 of silver 
and a subsequent third layer 6 of aluminum are applied, 
have been considered. 

There is also a fourth non-conducting layer 7 of tin 
oxide that has substantially protective features. 

The glass plate 1 can be conveyed by means of an 
adapted roller conveyor 8 for lower support and of a ver- 
tical rack 9 for rear support; said roller conveyor and said 
rack allow to convey the glass plate to the coating 
removal device. * 

Said device is constituted by a first fixed head 1 6 and 
by a-secorid movable head 11: the first head 10 acts at 
the lower ecige 1 2 of the glass plate i , whereas the sec- 
ond head" "it is associated with an adapted actuation 
means comprising a motorized belt 13 and is allowed to 
perform a sustantially vertical motion; both of said heads 
can rotate through 90° with respect to said belt 

There is also afirst carriage 14 for feeding the glass 
plate in a horizontal direction; by means of appropriate 
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suckers, said carriage engages the glass plate on the 
surface that lies opposite to the surface 2 and carries it 
toward the coating removal device. 

There is also a second carriage 15 for the vertical 
movement of the second head 11. s 

Each one of said first and second heads has, in the 
particular illustrated solution, electrodes 1 6 that are sup- 
plied by adapted power sources and are adapted to. 
cause the circulation of electric current and/or an elec- 
trical discharge at the surface of the coating 3 to achieve 10 
selective removal of one or more of the underlying layers. 

The method in fact entails a firststep, in which the 
glass plate is loaded onto the rack 9 and then carried up 
to a reference position for the first and second heads; a 
second step entails placing or moving said electrodes at is 
the coating 3 proximate to the edge 12. 

This is followed by a third step, in which the elec- . 
trodes are supplied with power,. and by a fourth step, in; . 
which the second head 11 performs a vertical upward 
stroke, selectively removing some layers of the coating . 20 
3 and in particular the fourth layer 7, the third layer 6, and 
the second layer 5. 

An adapted sensor stops the second hed 1 1 at the 
upper horizontal edge of the glass plate and simurtane- ' 
ously the second head 1 1 rotates through 90°, placing 25 
the electrodes at the edge 12 of the upper side of the 
glass plate. 

At the same time, the first head 10 places the elec- 
trodes at the edge 12 of the lower side of the glass plate 
1; then the roller conveyor 8 is actuated, causing the 30 
movement of the glass plate and consequently allowing 
to selectively remove the second, third, and fourth layers 
of the coating 3 until the end of the glass plate is reached. 

At this point, the first head 10 moves the electrodes 
away from the glass plate and the second head 1 1 per- 35 
forms an additional 90° rotation and then moves down- 
ward and selectively removes the second, third, and 
fourth layers until, when it reaches the lower end of the 
glass plate, said glass plate is moved away or the elec- 
trodes are moved away therefrom. 40 

The second head 1 0 is then replaced for the subse- 
quent treatment of another glass plate. 

Said first, and second heads also have electric 
and/or electronic means that are adapted to produce the 
circulation of current and/or the discharge at the elec- 45 
trodes; if said means are of the electronic type, they can 
be constituted by appropriate circuits, schematically des- ., 
ignated by the reference numeral 17, or can be consti- 
tuted for example by a transformer 18, in which, the 
primary winding 19 is associated with a power source so 
and the secondary winding 20 is connected to the elec- 
trodes 16. ^ . 

Selective removal of the second, third, and fourth 
layers occurs by means of the. second layer 5 and of the 
third layer 6 which, by conducting, allow to close the cir: 55 
curt of the electrodes 16. 

the fact that the fourth layer 7 is made of nbncon- . 
ducting material is not a problem; since it is a film at the 
atomic level, the discharge of the electrodes perforates 
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it and closes on the internal layers constituted by metals 
that sublimate when the current flows. 

Said current flow or the discharge of the electrodes 
does not affect the first layer 4, since it is nonconducting 
and since below said first layer there is only the glass 
plate, which is nonconducting too. 

As regards the type and shape of the electrodes, 
they may be of the cylindrical type, as shown in figures 
5, 7, and 9, or they may have a different shape; in figure 
6, one of said electrodes has a cylindrical shape and the 
other one has a laminar shape. 

The present invention is of course susceptible of 
numerous modrf ications and variations, all of which are 
within the scope of the same inventive concept. 

Therefore, the type of the layers that constitute the 
coating might be any, so long as it contains electrically 
conducting layers, and likewise the combination of said 
layers might be any. 

Asan alternative, an electrode that allows to achieve 
selective removal by virtue of the emission of a laser 
beam can be associated with each one of the heads, 
whose number can be variable. 

The .device also comprises adapted electronically- 
controlled, actuators for controlling the movement of the 
glass plate and/or of the heads that support the elec- 
trodes; said actuators handle, in a controlled manner, the 
conditions of the acceleration and deceleration gradients 
of said glass plate and/or said heads. 

The device also comprises one or more aspirator 
hoods that are adapted to remove the gaseous products 
emitted during selective removal of the layer of the coat- 
ing. 

Conveniently, the electrodes can also be comple- 
mented by an adapted filler gas with protective or reac- 
tive functions. 

The method can of course occur in a fully automatic 
or semi-automatic or manual manner.. 

Finally it is noted that the selective or controlled 
removal of one or more layers of the coating of the glass 
plate can occur while said glass plate is arranged sub- 
stantially vertically or on a horizontal or inclined plane. 

The materials and the dimensions that constitute the 
individual components of the invention as well as the 
sequence of the steps of the method may of course also 
be the mqst pertinent according to .the specific require- 
ments. . . . 

Where technical features mentioned in any claim are 
followed by reference signs, those reference signs have 
been included for the sole purpose of i ncreasing the intel- 
ligibility of the claims and accordingly such reference 
signs do not have any limiting effect on the interpretation 
of each element identified by way of example by such 
reference signs.. c 

Claims 

1 . Device for removing ^coatings (3) comprising a plu- 
ralrty of layers (4-7) that include at least one conduct- 
ing layer (5,6) and are deposited on the surface (2) 
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of aglassplate(l), characterized in that it comprises 
at least one head (10,11) that can move along the' 
edge (12) of said glass plates (1), said ait least one 
head having at least one electrode (16) that is 
adapted to cause the circulation of electric current 
and/or an electrical discharge on said surface (2) to 
selectively remove one or more of said layers (4-7).' 

2. Device according to claim 1 , usable on a glass plate 
(1 ) coupleable to a similar or ordinary further simple 
glass plate, through a first seal, at a spacer frame 
so as to constitute the inner space of an insuiatirig 
glazing unit; and wherein the spacer frame com- 
prises a closed profile that is internally hollow, said 
profile having adapted fine holes on the surface 
located at the inner space, and containing inside 
hygroscopic materials, said giass plate (1) having, -* 
at the surface (2) that lies in contact with said inner 
space, a coating (3) that comprises a plurality of lay- 
ers (4-7) of material of the type used for the so-called 
"low emissivity" treatment or for other treatments,; 1 
such as those for producing a tinted or reflecting or* 
photochrome glass plate; said device further com- 
prising: an adapted roller Conveyor (8) for lower and 
a rack (9) for rear support arid transport of said glass 
plate (1), to said at least one head, said heads com- 
prising a first fixed head (10) and a second movable 
head (11). " V \ T 

3. Device according to claims : i and 2, characterized 
in that said first head (10) acts at the lower edge (12) 
of said glass plate (1) . 

4. Device according to claims 1 and 2, characterized 
in that said second head (1 1) is rhovably associated 
with an adapted motorized belt (13) for moving sub- 
stantially vertically and to rotate" through 90 6 and 
180° with respect to ah axis of said belt (13): 
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Device according to claims 1, 3, and 4, character- 
ized in that it further comprises a first carriage (14) ; 
for feeding said glass plate (1 ) in a horizontal direc-j .; : 
tion, said first carriage (14) ^m^^wi^^^K^ 
engaging said'glass plate (1) oVi ^e^side'*'fiSt lies 1 : 4t ' 
opposite to the one on which s'aicl tbating (3) is ' ~4s ^ 
applied anci for conveying said glass plate towkrd*' ^ 
said coating removal heads (10,11); a second car- ; ; * ! 
riage (15) for the vertical moverhent of baid' s^ond 
head (11), each one of said firtt (10) '"and *second'^ i: *; 
(11) heads hiving a plurality of ^ertrc^^ r (16)>^t\ ^ ' 
are supplied by appropriate' purees and are J 
adapted to cause the circulation $f electrifc current 2 ' ! 
and/br an electrical discharge at the kurface i of ^skid*' , r 
coating (3) to selectively remove one or more 
underlying layers (4-7). 
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6. 


Device according to claims 1 and 5, characterized ... 
in that said first and second head$(1 6,1 1) havefefep; 
trie and/or electronic means ;(17;i8)^trrat l are' * 


adapted to cause the circulation of current and/or the 
discharge at said one or more electrodes (16). 

7. Device according to claims 1 and 6, characterized 
in that said means are of the electric type and are 
constituted by a transformer (18), in which the pri- 
mary winding 1 9 is associated with a power source 
and the secondary winding (20) is connected to two 
electrodes (16). 

8. Device according to claims 1, 6, and 7, character- 
ized in that said one or more electrodes (18) have 
any adapted shape, such as a cylindrical and/or lam- 
inar one. 

9. Device according to one or more of the preceding 
claims, characterized in that it comprises at least 
one head (1 0, 1 1 ) which emits a laser beam for con- 
trolled removal of said coating constituted by a plu- 
rality of layers (4-7), said coating including possibly 

r no conducting layers: 

10. Method for removing coatings constituted by a pJu^ 
rality of layers (4-7) that include at least one conduct- 
ing layer (5,6) and are applied to the surface (2) of 
a gflass plate (1). characterized in that it comprises: 
a first step for moving said glass plate (1 ) to the vicin- 
ity of one or more electrodes (1 6); a second step for 
moving or positioning said one or more electrodes 
(16) proximate to the edge (12) of said glass plate 

(I) ; a third step, in which a current is circulated in 
said one or more electrodes (1 6); and a fourth step, 
in which said glass plate (1 ) or said plurality of elec- 
trodes (16) are moved along said edge to selectively 
remove one or more of said layers. 

11. Method according to daim 10, characterized in that 
in said first step said glass plate is loaded on a rack 
and is carried to a reference position for a first head 
and a second rtead. 

12. Method according to claim 10, characterized in that 
in said second step said electrodes (16) are rinoved 
or positioned at said coating (3) proximate to the 
edge (12) of said glass plate (1). 

13. Method according to any of claims 1 6, 11 and 12, 
characterized in that said plurality of electrodes (16) 
are supplied with power in said third step, and in that 
in a fourth optionally simultaneous step said second 
h£ad (1 1 ) pWforms an upward vertical stroke, selec- 
tively removing 6ne or more of said' layers (4-7) of 
said coating (3). 

14. Method abcordihg to any of the claims 10-13, char- 
acterized in that an adapted sensor stops said sec- 
ond head (1 1) at the upper horizontal edge of said 
glass plate (1 ) and simultaneously said second head 

(II) perforrris a 90° rotation, arranging the elec- 
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trodes (1 6) at the edge (1 2) of the upper side of said 
glass plate (1), said first head (10) simultaneously 
placing said one or more electrodes (1 6) at the edge 
(12) of the lower side of said glass plate (1). this 
being followed by the actuation of a roller conveyor 5 
(8) that is adapted to move said glass plate (1), and 
then by the selective removal of one or more of said 
layers (4-7) of said coaling (3). 

15. Method according to any of the claims 10-14, char- ip 
acterized in that said first head (10) moves further 
said one or more electrodes (16) away from said 
glass plate (1) and said second head (11) performs 

a further rotation through 90° and then moves down- 
ward and selectively removes said coating (3) until is 
it reaches the lower end of said glass plate (1) and 
is then moved away from it. 

16. Method according to any of the claims 10-15, char- 
acterized in that said glass plate(1) has straight or 20 
curved contours. 

17. Method according to one or more of claims 10-16, 
characterized in that the movements of said glass 
plate(1)and/orofsaidatleastonehead(10,11)pro- 25 
vided with said one or more electrodes (1 6) are per- 
formed by means of actuators that are controlled . 
electronically and are adapted to handle, in a con- 
trolled manner, the conditions of acceleration and 
deceleration gradients of said glass plate (1) or of 30 
said at least one head (10,11). 

18. Device for carrying out the method of claims 1 0-1 7, 
characterized in that it further comprises one ore 
more aspirator hoods that are adapted to remove the 35 
gaseous products released during the selective or 
controlled removal of said one or more layers of said 
coating. 

19. Method according to one or more of claims 10-17, 40 
characterized in that said treatment electrodes (16) 
are complemented by an adapted filler gas with pro- 
tective or reactive functions. 

20. Method according to one or more of claims 10-17 '45 
and 19, characterized in that said selective or con- 
trolled removal is performed on said glass plate (1) 
while it is arranged on a substantially vertical or hor- 
izontal or inclined plane. 

• " 50 

21. Method according to one or more of claims 10-17 
and 19-21, characterized in that said selective con- 
trolled removal of said one or more layers (4-7) 
occurs in a fully automatic or semiautomatic or man- 
ual manner. 55 
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